Illness perception clusters and relationship quality are associated with diabetes distress in adults with Type 2 diabetes
Introduction
Diabetes distress refers to the understandable, but significant emotional distress which is directly related to having diabetes. This distress may relate to control over the diabetic regimen, worries and fears about long-term outcomes, tensions among families, and/ or feeling unsupported by health professionals (Polonksy et al 2005) . Diabetes distress is distinct from clinical depression, due to its specificity to diabetes self-care (Fisher, Gonzalez & Polonsky 2014) ; though it can be easily misdiagnosed as depression when assessed by less sensitive, survey-based measures of depression (Fisher et al 2007) . Research shows that diabetes distress, however not depression, is associated with long term blood glucose (HbA1c) (Strandberg et al 2015 , Fisher, Hessler, Polonsky & Mullan 2012 , Fisher et al 2010 , Islam, Karim, Habib & Yesmin 2013 , which demonstrates its bearing on long-term clinical outcomes. However, there is an acknowledged overlap between depression and diabetes distress. For example evidence demonstrates a cyclical relationship between diabetes distress and depression (Burns, Deschênes & Schmitz 2015) , and has shown that increased diabetes distress over time could be a precursor to depression (Hosoya, Matsushima, Nukariya & Utsunomiya 2011 ).
Among individuals with Type 2 diabetes, illness perceptions (beliefs) contribute as much as 34% to the variance in diabetes distress (Paddison & Alpass 2007) . More specifically illness perceptions relating to diabetes consequences are associated with poorer emotional wellbeing (Hudson, Bundy, Coventry & Dickens 2014) , and personal control mediates the relationship between diabetes distress and HbA1c (Gonzalez, Shreck, Psaros & Safren 2015) . Clustering individuals with Type 2 diabetes according to shared illness perception schemas is also shown to provide a useful predictor of depression overtime (Skinner et al 2011) ; however it is not yet known whether shared illness perception schemas predict diabetes distress.
A person's social environment has an important influence on emotional adjustment to Type 2 diabetes. Poor relationship quality is related to less personal integration of diabetes and maladaptive self-care behaviours (e.g. poor dietary choices) in persons with type 2 diabetes (Dempster, McCarthy & Davies 2010) , and differences in adjustment among couples influences adherence to a healthy diet (Miller & Brown 2005) .Similarly overprotectiveness of partners (Johnson et al 2015) and perceived level of support from family members (Karslen about the role of significant others in adjustment to diabetes, the influence of relationship quality specifically on diabetes distress remains unclear.
Rationale
This report aims to:
1. Investigate the predictive influence of illness perception clusters across each subscale drawn from the Diabetes Distress Scale-17 (Polonksy et al 2005) .
2. Investigate the predictive value of relationship quality relative to the illness perception clusters which emerge.
Method

Participants and Measures
Participants were recruited using the databases of five General Practices in Northern Ireland. (Beck, Steer & Brown 1996) . Glycated haemoglobin (HbA1c) was accessed via consenting participants' general practitioner/doctor.
Statistical analysis (SPSS version 21)
Hierarchical cluster analysis was performed on the IPQ-R using Ward's Method of analysis with squared Euclidean distance as the similarity measure. Identified clusters and cluster centroids were entered into K-Means analysis with iteration and classification, which lead to the ultimate clustering of participants. Separate hierarchical regression analyses (with backward elimination) were performed across each diabetes distress subscale.
Results
One hundred and sixty-two completed questionnaires were received. The majority of participants were male (66%), white (98.1%), with an average age of 68 years. On average the sample had a low rate of diabetes-related complications (11%) and relatively wellcontrolled HbA1c (53.5mmol/mol) (NICE guidelines state ≤53 mmol/mol is within normal range for people with diabetes). See Table 1 for full descriptives.
On average participants had low levels of diabetes distress (≤2 (Polonksy et al 2005)), however approached the parameter for moderate distress on regimen-related distress (1.9) and emotional burden (1.8). On average, participants scored below the threshold for borderline depression (>17 (Beck et al 1996) ). To elucidate the relationship between diabetes distress and depression in the present sample, we performed Pearson's correlations on depression and each diabetes distress subscale ( Table 2 ). The correlations demonstrate weak to moderate, significant positive correlations, ranging from .29-.70. This suggests that although a relationship is present, there is a degree of discrepancy between the two measures of emotional distress.
Do subgroups of individuals with Type 2 diabetes share similar illness perception schemas?
Three clusters emerged. Cluster 1 (n=23) represents individuals who believe that their diabetes has severe consequences on day to day life, who have a strong experience of diabetes symptoms, and feel that these symptoms are unpredictable. This group felt that they could not adequately control their diabetes. Cluster 2 (n=68) identifies individuals who do not have a strong experience of diabetes symptoms, and any symptoms experienced are perceived as infrequent. This group do not believe that the diabetes has severe consequences on daily life and believe that they are able to effectively influence their diabetes. Cluster 3 (n=71)
represents individuals who do not have a strong experience of diabetes symptoms, but who believe that their diabetes is a serious and long-lasting condition. Table 3 displays mean difference scores for each cluster across all variables. Cluster 1 scored significantly higher across all diabetes distress subscales (reaching above the threshold for diabetes distress), and a greater incidence of diabetes complications and depression. There was also a trend for lower relationship quality, and poorer HbA1c control in cluster 1 when compared with cluster 2 and 3. Cluster 2 members scored substantially lower on diabetes distress when compared with cluster 1 and (to a lesser extent) 3.
What is the predictive value of illness perception clusters and relationship quality on each diabetes distress subscale?
The emotional burden subscale produced the strongest model, with covariates explaining 51 
Discussion
This study identifies three distinct clusters of people who share similar illness perception schemas. Expanding on the work of Skinner et al (2011) , our findings validate the use of illness perception schemata for identifying those most at risk of elevated diabetes distress (principally on aspects of emotional burden and regimen-related distress). Cluster 1 members had the highest levels of diabetes distress and scored higher on depression, while cluster 2 scored the lowest on both measures. This supports previous work demonstrating that elevated diabetes distress may increase one's risk of developing clinical depression if unaddressed over a prolonged period of time, or conversely; unaddressed depression may exacerbate distress specific to ones diabetes (Hosoya et al 2011) .
Relationship consensus strongly predicted regimen-related distress and emotional burden. 
